REMARKS 


As discussed during the interview which took place December 10, 2009, this amendment 
seeks to simplify the issues and to place at least some of the subject matter described in the 
application .in immediate condition for allowance. The applicant reserves the right to pursue 
additional claims which arc adequately described in the application and drawings in one or more 
continuing app li c ations. 

In particular, all of the claims now presented require 

(1) a reversed cubic phase material (as noted during the interview and in prior correspondence 
with the Examiner, reversed cubic phases are of particular interest to the applicant, and are 
physically distinct from other types of fluids and mixtures) 

(2) the reversed cubic phase material being from 

a) water, 

b) phospholipids, 

e) an essential oil or a component thereof or tocopherol, and 

d) a difficult to solubilize pharmaceutical active solubilized in or solubilizable in the 
reverse cubic phase material 

As noted during the interview, and as will he discussed in more detail below, 

when tocopherol, or an essential oil (or a component thereof) is NOT present, one 
ordinarily does NOT obtain a reversed cubic phase structured fluid from water,■phospholipids,, 
and a difficult to solubilize pharmaceutical active, and 

when tocopherol or an essential oil is present one is able to solubilize significantly 
more of a difficult to solubilize drug in a reversed cubic phase structure fluid that includes water, 
phospholipids and the difficult to solubilize pharmaceutical active than if the tocopherol or 
essential oil were not present. 

Further, as will be discussed in more detail below, and in the accompanying declaration 
of Dr. David Anderson, the prior art references (1) do not show a reversed cubic phase material 
formed fern water, phospholipids, an essential oil or component thereof or tocopherol, and a 
difficult to solubilize pharmaceutical active, and (2) do not show or suggest the use of an 
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essential oil or a component thereof or tocopherol as a solubilizing agent to solubilize difficult to 
solubilize pharmaceutical actives into reverse cubic phase materials . 

This response seeks to address issues raised in the office action as well as the ExaminsUs 
Interview. The concurrently filed declaration clarifies matters pertaining to the inventor's prior 
patent application (the “Anderson" reference). In addition, for ease of review, a table identifying 
support for the claimed subject matter is attached hereto. 

Claims 66-68 and 704.11 are currently pending In the application. By this amendment, 
claims 66-68 are amended* claims 1, 3-27, 29-53, 56, 59-60 and 69 are canceled and new claims 
70-111 are added for the Examinees consideration. The foregoing separate sheets marked as 
“Listing of Claims” show all the claims in the application, with an indication of the current status 
of each. 

Cancellation of claims herein is without prejudice or disclaimer and is intended to 
accelerate prosecution of the application by simplifying outstanding issues. The Applicant 
reserves the right to pursue the subject matter of he cancelled claims, or claims to other disclosed 
subject matter, in one or snore continuation applications. 


Claim Objections 

Claim 9 is objected to due to the recitation of “I st instead of 4". Claim 9 is hereby 
canceled, thereby making moot this objection. 


Claim Rejections: 35 CSC § 112 


First para 

Claims 1,344, 32 and 60 stand rejected under 35 USC § 11 % first paragraph, as 
to comply with the written description .-requirement. Claims 1, 344, 52 and 60 are hereby 
.canceled, thereby making moot this rejection. 

Second paragraph 

Claims 10, 22-26 and 47-51 stand rejected under 35 USC § 112, second paragraph 
purported indefiniteness. Claims 10* 22-26 and 47-51 are hereby canceled, thereby making moot 
this rejection. 

In view of the foregoing, Applicant respectfully requests reconsideration and withdrawal 
of this rejection. 


1 to 



Claim Rejections; 35 USC § 103(a) 

.In order to simplify outstanding issues and to accelerate prosecution, claims 1,3-27, 29- 
53, 56, 59-60 and 69 arc hereby cancelled. Cancellation of these claims makes a number of the 
Examinees 103(a) grounds of rejection moot. For convenience. Applicant’s responses to these 
now entirely moot rejections are not presented herein in the order in which they appeared in the 
Office Action, but are grouped below under the subheading w 103(a) Rejections that are Moot in 
Entirety”. Applicant’s response to the two 103(a) rejections that remain in part are presented 
beginning after the subheading “103(d) Rejections that Remain in Part”. 


103(a) Rejections that are Mont in Entirety'; 

Claims 16 and 41 stand rejected under 35 USC § 103(a) as obvious over Anderson 
(supra) in view of Unger et al, (US patent 6,090800, hereinafter “Unger”). Claims 16 and 41 tire 
hereby canceled, thereby making moot this rejection. 

Claims 20 and 45 stand rejected under 35 USC § 103(a) as obvious over Anderson 
(supra) in view of Welding et al, (US patent 5,223,264, hereinafter “Wehlmg”). Claims 20 and 
45 are hereby canceled, thereby making moot this rejection. 

Claims 25-26 and 50-51 stand rejected under 35 USC § 103(a) as obvious over Anderson 
(supra) in view of Yamakawa et al, (3P 0814347$, hereinafter “Yamakawa”)- Claims 25-26 and 
50-51 are hereby canceled, thereby making moot this rejection. 

Claims 17, 25-26, 42 and 50-51 stand rejected under 35 USC § 103(a) as obvious over 
Engstrom (supra) in view of Yamakawa (supra). Claims 17, 25-26, 42 and 50-51 are hereby 
canceled, thereby making moot this rejection. 


103(a) Rejections that Remain in Part 
Anderson 

Claims 1,3-15, 17-19,21-24, 27,29-40, 42-44,46-49, 52-53, 56, 59-60 and 66-69 stand 


rejected under 35 USC § 103(a) as obvious over Anderson (W09912640; page 8 of Office 
Action). This rejection is traversed. Claims 1,3-15j 17-19,21-24,27,29-40,42-44,46-49, 52- 


53, 56, 59-60 and 69 are hereby canceled, thereby making moot this portion of the rejection. 


Only the rejection of claims 66-68 remains. 

The present invention is directed to solubilizing difficulty soluble pharmaceutical actives 
so that they may he used in drug delivery. Specifically, the invention embodies the discovery 
that difficultly soluble pharmaceutical actives, defined as less than about 5% by weight soluble 
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m soybean oi l, can be solubilized In a reversed cubic liquid crystalline phase'Structured- fluid of a 
defined composition. The reversed cubic phase material Blast contain: (S) water; (ii) a 
phospholipid; and (Hi) an essential oil (or component thereof) or tocopherol, or a mixture thereof. 
Compositions with these components as taught in the present invention surprisingly form 
reversed cubic liquid crystalline phase structured fluids (with their unique and highly useful 
properties) and surprisingly and unpredietablv can uicorporate relatively high concentrations of 
these otherwise difficult to solubilize pharmaceutical actives. The presence of the essential oil or 
tocopherol in the water / phospholipid composition w necessary for 1) formation of a reversed 
cubic phase structured fluid and 2) a high level of solubilization of the phannaeeuiical acti ve in 
said reversed cubic phase structured fluid. Thus, when-the essential oil or tocopherol is absent 
from said composition,. 1) the r e su lti ng composition is typ i cally not a reversed c ubi c phase 
structured fluid , and 2) the concentration of pharmaceutical active in the structured fluid that can 
he achieved is significantly less than the concentration which is solubilized in the composition in 
which the essential oil / tocopherol is present . 

Feature #1 (requirement of essential oil or tocopherol for formation of reversed cubic 
phase) was addressed during the telephone Interview of December 10,2009, in particular by the 
invetitoh Df. ; Anderson, As discussed during the Interview, the lack of formation of feVefsed 
cubic phase in the claimed compositions in the absence of an essential oil or tocopherol is 
illustrated in the three phase diagrams attached to the Declaration, which show that no cubic 
phase is formed from phospholipid and water (diagram 1), but that the addition of tocopherol 
(diagram 2) or essential oil of spearmint (diagram 3, originally presented in a Declaration 
submitted with the response filed March 26,.2009), induce a phase change to a reversed cubic 
phase. 


With respect to Feature #2 (increased loading of difficult to solubilize pharmaceutical 
active), this feature was also discussed during the telephone Interview, During the Interview, the 
Examiner inquired whether experimental evidence was available to support a contention that 
reversed cubic phase material as claimed herein did dissolve more of such pharmaceutical 



M arch 26, 2009. in which evidence wasprovided that the reversed cubic phases of the present 
Invention do solubilize greater amounts of paelitaxel than do reversed cubic phase materials of 
other compositions, specifically those that lack either an essential oil (or component thereof) or 









tocopherol. In addition, ih the Declaration provided herewith, Dr. Anderson avers that this is the 
case. 

In the Declaration Bled March 26,2009, Dr. Anderson described the two-pronged impact 
of tocopherol or essential oils on the morphology and composition of the lipid bilayer in the 
phospbolipIdAVater system as taught in the invention. The two prongs are: (!) to cause a change 
in the packing of lipids in the bilayer—specially, a “fanning out" of the fatty chama-~ so as to 
induces phase change to a reversed cubic phase material; and, (it) to enrich the bilayer with 
polar groups,, allowing an increase in concentration of pharmaceutical actives which are 
described by the invention (less than 5% soluble by weight in soybean oil). A pharmaceutical 
active which has high solubility in soy oil has a relative dearth of polar groups; by contrast, a 
pharmaceutical active winch has low solubility in soy oil has a relative abundance of polar 
groups. Thus It is recognised for the first time in this invention that incorporation in a lipid 
bilayer of a pharmaceutical active with relati vely abundant polar groups is strongly promoted by 
the addition of the essential oil or tocopherol; and, synergistic-ally with this, the same addition 
concurrently creates a reversed cubic phase with its many highly favorable drug-delivery 
properties. 

Claims 98-100 are directed to these defined compositions. The compositions comprise a 
reversed cubic liquid crystalline phase comprising four components, two of which are water and 
phospholipid. The third component is an essential oil or component thereof (claim 98), 
tocopherol (claim 99), or an essential oil or component thereof, or tocopherol or a .mixture 
thereof (claim 100). The fourth component in all cases is a pharmaceutical active which must he 
less th an 5 % by weight soluble in soybean oil . 

In the Office Action Examiner specifically referred to, and during the interview 
specifically requested clarification regarding, the teachings presented in Examples 36 and 37 of 
Anderson, Accordingly, Applicants note the following; 

Example 36: The mixture of components taught in this Example (eugenol, soy lecithin 
phospholipids and glycerol) is not the same m that of the present invention. This mixture 
contains glycerol instead of water , and when mixed together, the components do not form 
reversed cubic Phase material . Rather, a nanostructured li quid phase, coated with crystalline 
iodine, is formed. Evidence to this effect is provided in the accompanying Declaration by the 
inventor. Dr. Anderson. In addition, although paelitaxe! is solubilized in the nanostructured 




liquid phase that is formed at a level of 3% x the loading is described as “metastable* 
precipitation of paclitaxel crystals occurs rapidly with time. It is suggested that precipitation 
might be prevented by decreasing the amount of paclitaxel to e.g«“...0.7% or less..In 
contrast, as est ablished in the accompanying Declaration and in Exhibit 5 of the Declaration filed 
March 26, 2009, the reversed cubic phase materials of the present invention provide much higher 
loadings in stable formulations from which paclitaxel does not precipitate. The levels of stable 
paclitaxel loading that are achieved in the practice of the present invention (e.g. when essential 
oils are included) is generally from at least about 3% up to nearly 4.5% (see Table and Graph 
referred to as Exhibit 5 in the Declaration filed March 26, 2009). 

Example 37: The mixture of components taught in this Example is soy lecithin phospholipids, 
water and anisoie. Anisoie is not an essential oil or component thereof . Thus, this example does 
not teach the combination of components required by the claims of the present invention. 
Evidence that anisoie is NO T an essential oil is provided herewith. Printouts of entries for 
“anisoie” from Wikipedia (on. line) and the Merck Index (hard copy, volume 12, page 113, 
published 1996) are provided herewith. As can be seen, all preparation methods for anisoie are 
synthetic: no natural source is cited. Anisoie is, however, described as having an odor 
“reminiscent of anise seed” and can he used as the basis of making s ynthetic forms of other 
compounds such as the essential oil “anethole”. In contrast, printo uts of entries from Wikipedia 
and the Merck Index (pages 108-109, attached) for an essential oil such as anethole clearly state 
that anethole is a “chief constituent of anise, star anise and fennel oils” (Merck Index) and that 
the compound “occurs widely in nature, in essential oils” (Wikipedia); Clearly, anethole is a 
major essential oil component, white anisoie is not but is, instead, a synthetic' chemical entity. 
'Furthermore, as alluded to in the Declaration of David Anderson currently filed herewith, 
“metastable” means that only low levels of loading are achieved, 

la summary, in spite of the extensive teachings of Anderson, there is no teaching therein 
which addresses the solubilization of substances that are less than 5% by weight soluble in 
soybean oil, Anderson does not distinguish such compounds, nor discuss or allude to these 
criteria, nor suggest or render obvious these criteria to one of skill in the art, let alone discuss, 
suggest or render obvious a solution for solubilizing such compounds in a pharmaceutically 
acceptable cubic phase composition. In particular, Anderson does not discuss, allude to or in any 
way render obvious the defined compositions recited in the present claims. Crucially, Anderson 







also fails to teach that this sameincorporation of essential eil/tocopherol, under conditions taught 
in the instant specification, induces the conversion of the lamellar phase in phospholipid - water 
mixtures to reversed cubic, liquid crystalline phases of .high-, utility,-thus bringing highly desirable 
and even endogenous phospholipids Into the realm of cubic phase-based drug delivery, 

It is Applicant’s position that the rise of Anderson as an obviousness reference is not 
valid in view of the Federal Circuit decision In re iuihin [5Sl t p.3d 1351 (Fed. Circ. 2009}], 
which addresses rejections based on cofnMftations Which are, according to m Examiner, 
allegedly “obvious” to try in vie# of one or more references, such as those combinations recited 
in the present claims. lit re ftubin affirmed In re Q'Farrell [853 F,2d 894, 903 (Fed. Or. 1988)] 


which stated that one class of eases where “obvious to try” is erroneously applied, is when 


. .what would have been 4 obvious to try 5 would have been to vary all parameters or try each of 
numerous -possible choices until one possibly arrived at a successful result,..'’. It is Applicants’ 
position that Anderson is not a proper 103(a) reference because the selection of the defined 
components of the compositions claimed herein was made from many choices which were listed 
but not in any way emphasized or further characterized in Anderson. For example, the selection 
of phospholipid is not obvious based on Anderson, In describing the various possible 
components of the particle, Anderson states (column 25, lined 39-61) “Suitable surfactants or 
block copolymer components (or mixtures thereof) may include: a. cationic surfactant b. anionic 
surfactant c. semipolar surfactant c, zwitterionic surfactant i, in particular, a phospholipid if a 
lipid mixture containing phospholipids, designed to match the physico-chemical characteristics 
of a biomembrane d, monoglyceride e, PEGylated surfactant f one of the above but with 
aromatic ring g, block copolymer i, with, both blocks hydrophobic, but mutually immiscible; if 
with both blocks hydrophilic, but mutually immiscible; uf with one block hydrophilic and the 
other hydrophobic, fe., amphiphilic) h. a mixture of two or more of the above.” Applicant notes 
that the category that includes phospholipids, zwitierionic surfactants, is only one category out of 
eight that are listed. The paragraph beginning at lines 62 of column 25 provides suggestions of 
phospholipids that may he employed, but also lists glyeolipids, sphingolipids, salts of cholic 
acids, ad well as “gentiobiosyls, isopreooids, eeramides, plasmologens, cerebrosides (including 
sulphatides), gaugliosides, eyclopeutatrioi lipids, dlmetbylammopropane lipids, and iysolecithius 
and other lysolipids which are derived from the above by removal of one acyl chain!” in 
addition. Applicant notes that phospholipids are not listed in the description of “preferred 




surfactants” or even as preferred xwitterions, in the paragraphs begmaing at line 14 of column 26 
and ending at line 36 of column 27. 

The same is true for “essential oils*. Examiner refers to the teaching of “natural oil 
extracts” (lines 60-61 o f column 27). Applicant notes that this language is b uried in a list of 
possible “ Suitable third components” beginning on line 51 of column 27 and extending through 
Hue 23 of column 28, with no particular emphasis or teaching of any one substance. Vitamin B 
itself is only one of the long list (see last item in the list). Likewise, line 17 of column 6 states 
that “In terms of solvents, water is not the only polar-■solvent” and continues to provide a. list that 
extends toline 36 of that column. This analysis does not even take into account that the selection 
of a three-component system is only one of four possibilities taught by Anderson (see column 25, 
lines 23-30, where a. a polar solvent and a surfactant, c, a block copolymer and d, a block 
copolymer and a solvent are also listed). Without providing an exact mathematical calculation of 
the .possibilities, Applicant submits that a conservative estimate of the number of combinations 
taught by Anderson that one of skill in the art might try would number in the tens or perhaps 
hundreds of thoitsandS. Thus, this situation falls into the category of one in which an obviousness 
rejection is, according to In re Kubin, being applied erroneously. And this'is also assuming that 
the skilled person would somehow have first correctly conjectured that some composition of 
Anderson might be useful for solubilizing in cubic phase at greater loadings the precise category 
of diffic ultly soluble compounds rec ited in the present claims, which categories are also not 
taught by Anderson, or elsewhere. Indeed, only a small {faction of compositions that yield the 
nanpstructured liquid and liquid crystalline phase materials in Anderson are reversed cubic 
phases, requiring even further experimentation after such a conjecture, whereas in contrast, the 
instant invention provides information On which lipid, which essential oils (or tocopherol), and 
which ratios thereof will produce a reversed cubic phase ©futility. Applicant respectfully 
submits that deeming this scenario as “obvious” is neither reasonable nor likely. It is foe present 
inventor who* by a combination of extensive investigation and serendipity, was able to identify 
the defined combinations which work for this particular purpose. However, this discovery was 
not in any respect obvious in view of the teachings of Anderson. 

Engs from and linger 

Claims 1, 3-16,18,27, 29-41,43, 52-53,56,59,66 and 68-69 stand rejected under 35 
USC § 103(a) as obvious over Engstrom et at (US patent 5,151,272, hereinafter ’"Engstrom”) in 
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view of'Unger (supra; page 17 of Office Action). This rejection is traversed. Claims I, 3-16, 18, 
27,29-41,43, 52-53, 56, 59 and 69 are hereby canceled, thereby making moot this portion of the 
rejection . Only the rej ection of claims 66-68 remains. 

Examiner admits that Engstrom does not, in and of itself, anticipate or render obvious the 
present Invention, Applicant concurs. Engstrom does not teach any of the compositions claimed 
herein, Engstrom teaching is the formation of cubic phase materials incorporating drug using 
lipids alone. Every Bngstrom. example of a cubic phase composition uses the mono glyceride 
monoolein, and every Bngstrom claim covering cubic phase materials requires a raohoglyeeride. 
In contrast, .monoglycerides are not required in the claims of the present Application; they are not 
used in the examples in the specification. Monoglycerides are not acceptable tor injection, and 
the requirement for their use severely limits the utility of Engstrom, Monoglycerides (also known 
as. monoacyl glycerols) are lipids. Engstrom makes no mention whatsoever of an approach using 
non-lipid co-solubilizers for forming cubic phase materials, as is the basis of the present 
Invention. In addition, Engstrom does not discuss or identify difficultly soluble substances, and 
certainly does not identify that certain subset of difficultly soluble substances which are less than 
5% by weight soluble in soy oil and which are the focus of the instant Application. Nor does 
Engstrom teach the incorporation of difficultly soluble substances in the cubic phase materials 
described herein. In particular, nearly all of the drugs used in the Examples of Engstrom are 
known to he well-solubilized by liquid fats, and would thus be expected to be more than 5% 
soluble in soy oil. Terbntaline sulfate (see U S. 6,544,542), oestriol and amino-1-phenylpropano! 
(see the Merck Index), nitroglycerin (see Therapeutics: Its Principles and Practice, by Horatio C. 
Wood, p. 333), acetylsalicylie acid (Suhranaman et ah. International hnmiuiophamiaeology 
(2008) 8,1533) and benzylpenidllin are all known to be soluble in liquid fats. Thus, in reality, 
the Examples of Engstrom teach away from the solubi lization of drugs that are difficultly 
soluble, in particular poorly soluble in soy oil 

Examiner cites linger as curing the defects of Engstrom because Unger ‘teachfes] 
solubilizing agents for use with a delivery vehicle.-* This is an incorrect statement. What Unger 
actually states Is: "For topical applications, the steroid products may be used alone, may be 
mixed with one or more solubilizing agents or may be used with a delivery vehicle, and applied 
to the skin or mucosal membranes,'’ (Column 79, Lines 57-60; Emphasis supplied). From this 
language it is clear that Linger suggests three alternative approaches, and in the alternative 
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involving the solubilizing agent, the solubilizing agent serves -as the nieditan for dissolving the 
steroid prodrug. This is a use which is well ■k£©yfo.;fo those' skilled in the art in the topical skin 
administration of various compounds, tor such benefits as fragrance enhancers, skin lubricants 
and permeation enhancers. While this & one Way Of delivering a steroid prodrug, it is a separate 
and alternative method to using a delivery vehicle bifoh a reversed cubic phase system. 
Significantly. Unger offers no suggestion that asoluhilization/penetration agent could he used in 
connection with ariv drug deli very vehicle, let alone that it would impact the incorporation of a 
prodrua (or other pharmaceutical act i v e) i nto a delivery vehicle, let alone what the nature of the 
impact may or may not be on the phase behavior of the system . Indeed, to the extent Unger 
speaks to delivery of the difficult to solubilize steroid. Unger teaches away from the present 
Application, as Unger’s entire approach is to promote the incorporation of steroids in lipid 
delivery systems by modi fying the steroid Itself , that is, by “covalently bonding to the steroid a 
lipid moiety via a linking group” (Column 2, Tines 5-6). ©Privatizing the steroid in this way 
increases the lipophilieiiy o f the steroid, and permits its ready incorporation into stabilizing 
materials such as emulsions. (Column 18, Line 14-23). Applicant notes that while chemical 
modification of the siefoid to promote solubility may be effective, the resulting ebnippund is 
most certainly a New Chemical Entity, and this significantly increases the regulatory hurdles to 
approval for pharmaceutical use. 

By contrast, in the present Application the active pharmaceutical is not changed; rather, 
the lipid membrane of the drug delivery vehicle is altered by the incorporation of an essential oil 
or tocopherol so that composition in its entirety takes on the phase behavior of a reversed cubic 
phase structured fluid capable of incorporating the unchanged active at high loadings. Further, 
the components of the delivery vehicle are GRAS, 

During the telephone interview of December 10, 2009, The Examiner referred 
specifically to lines 29-34 of column 80 of Linger; “The penetrating/sohibilMng agents may or 
may not be in a base which can be composed of various substances known to those skilled in the 
art, including, for example, glycerol, propylene glycol; isopropyl myristate; urea in propylene 
glycol, ethanol and water; and polyethylene glycol (PEG),” Applicant notes that this section still 
relates to the narrow aspect of topical delivery, and as such suggests merely mixtures, of a few 
substances known for that purpose, Wtthonf any discussion of tbe desirability or challenges of 
producing structured fluids with high foading capacities for .difficultly soluble pharmaceutical 




agent M addition, the Examiner also.specifically inquired whether or not the cubic phase of 
Bngstrom would be maintained if art essential oil or tocopherol (e.g, such as listed by Unger) was 
added thereto, to the Declaration of the inventor. Dr, Anderson, provided herewith, Dr. Anderson 
avers that if an essential oil or tocopherol were added to the cubic phase of Engstrom, the cubic 
phase typically would not be maintained . Instead, one of two possible outcomes would ensue. 
Either A) the essential oil or tocopherol would not be taken up; or B) the cubic phase structure of 
the material would be liquefied. Such a hypothetical “combination” of Engstrom and Unger is 
thus generally not viable since the combination would either not be combinable, or Would 
destroy the claimed and required properties of the Engstrom material. 

Applicant .further notes that Ungers teaching is merely a passing mention in a lengthy 
patent of three essential oils buried in an extensive list of classes of compounds and specific 
compounds identified as “penetrating and /or solubilizing agents useful for the topical 
application .of the steroidal drug product,” (Col 79, lines 60-6 L), and as discussed above, Unger 
thus teaches such solubilization/penetration agents for use in a separate and distinct approach 
from u se w ith a delivery v ehi cle. Of course, with this locus, Unger makes no mention or 
suggestion of the impact of such substances on the phase behavior of structured fluids or the 
incorporation of compounds in structured fluids, reversed cubic phase structured fluids in 
particular. It is Applicant’s position that this teaching thus falls short of obviousness under the 
Court’s decision in h re fCubin. Ktfbin states that it is improper to reject claims based on 
purported obviousness when one of skill in the art would need to try numerous combinations of 
ingredients, e.g. from a “laundry list* of possible ingredients, when the reference provides no 
additional guidance for selection of components. Applicant has studied the section of linger 
referred to by Examiner (columns 79-80, hues 57-67 and 1-34) and notes that “essential oils of 


eucalyptus, chenopodium and yang ylang” make up only one phrase in an extensive and varied 
list of scores of possible solubilizing agents which also includes pyrroiidones, fatty acids, amines 
and derivatives, surfactants, alcohols, glycols, and others, with no emphasis or guidance 
regarding how one would preferentially select one above any other for use as a solubilizer, and 


of course no guid ance regarding “inclusion” in a “delivery" vehicle” of which a large number of 
different types are also listed (see lines 15-26 of column 6), Further. essential oils are listed as 
suitable only for inclusion in formulations for topical deli very (see line 57 of column 79), not for 
any other use, e.g., in formulations that arc injectable; and, to repeat, separate from the use with a 







delivery vehicle. Nor does Unger describe or allude to difficultly soluble substances, and 
certainly not the specific characteristics and challenges involving those certain active 
pharmaceutical agents as defined in the present Application. . 

Applicant submi ts that in li ght of these observati ons, the present invention as c laimed 
herein in not rendered obvious in view of Bngstrom and Unger, and respectfully requests 
reconsideration and withdrawal of this rejection. 


New Claims 


New claims 70-72, 77-78, 83-84 and 102-103 recite particular ratios of phospholipid to 
essential oi l, support being found in paragraph [0219] of the published application. The attached 
Table provides Examiner with a convenient index of the location, within the specification, of 
support for these new claims. 

New claims 72, 79 and 85 recite that the pharmaceutical active is equal to or greater than 
5% soluble lit said essential oil or tocopherol supported in the table in paragraph [0235], 

New claims 73, 80 and 86 recite that the composition is suitable for Injection, supported 
by paragraphs [0206], [0251], and. [0293]. 

New claims 74, 81, and 87 recite particular types of pharmaceutical actives, and new 
claims 75, 82 and 88 recite particular pharmaceutical actives. Support for the agents listed in 
these claims are found in the application as fried, for example, in Tables 1 and 2 

New claims 76 and 89 recite particular essential oils that may be used in the practice of 
the invention. Support for this recitation is found, for example, in the paragraph [0210] of the 
published application. 

New claims 90-92 recite that the phospholipid may comprise phosphatidylcholine, 
supported in paragraph [0230] of the published application. 

New-'claims 93-94 recite that the tocopherol may comprise alpha-tocopherol supported in 


paragraph [0285] of the published application. 

New claims 95-97 recite that the reversed cubic phase is bieontlnuous, supported, e. g. in 
paragraphs [0116] - [0120] of the published application. 

New claims 98-101 are similar to claims 66-68 and require the formation of a reversed 
cubic liquid crystalline phase from water, phospholipids, essential oils or tocopherol, and, 
spending on the formulation, difficult to solubilize pharmaceutical actives. See Example 1, 





New claims 104- i 07 further require that the difficult to solubilize pharmaceutical active 
would otherwise require 100 ml of water to solubilize a single dose. This is discussed m 
paragraph [0020], Thus, the invention provides a mechanism to solubilize and deliver in a 
sin table formulation a vety difficult to solubilize drugs. 

New claims 108-11 1 further require that the reversed cubic liquid phase material exists at 
body temperature. This is shown in Example 1 at paragraph [0285], Thus, the formulations 
described herein can be used to effectively deliver the difficult to solubilize pharmaceutical 
active to the patient, e.g., systemicahy. 

Applicant, respectfully submits that none of these new cl aims adds any new matter to the 
application, and requests their entry, examination and allowance. 


Concluding Remarks 

in view of the foregoing, it is requested that the application be reconsidered, that claims 
66-68 and 7CM11. he allowed, and that the application be passed to issue. 

Should the Examiner find the application to he other-than in condition for allowance, the 
Examiner is requested to contact the undersigned at 703-787-9400 (lax; 703-787-7557; e-mail; 
rathcrfovec-ip.eom) to discuss any other changes deemed necessary in a telephonic or personal 
interview. 

If an extension of time is required for this response to he considered as being timely filed, 
a. ddnditiohaipetltidii is hereby made for such extension of time. Please charge any deficiencies 
in foes and credit any overpayment of fees to Attorney’s Deposit Account No. 50-2041, 
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Matter | Reference 

| 

70 

Ratio of phospholipid to essen tial oil 

Paragraph [219] “Ratios between ah 

out 1:2 and about 1,5:F 

: ’T7 

is from 0,5:1 to 1,5:1. (same tor 

equates to 0.5:1 and 1.5:1. 


sj 

102 

103 

toc-oplic-i 

Paragraph [230] “Thus, for example, 
.is mixed with water and one of 

when phosphatidylcholine 
besc aforesaid oils at a 



phosphatidylcholine: oil: water ratio 
crystals generally result at ambient 

of about 42:34:24, liquid 
temperatures. The ratio : 



42:34 PC fo oil equates to 1.24:1. 




Also see Examples 7 (1,45 :1) and 9 ( 

1.26:1) 



Also see paragraph [0196] which reft 

reuces alpha tocopherol 



agents. If can he inferred that the san 
tocopherol as essential oils. 

re ratios apply for 

71 

Ratio of phospholipid to essential oil 

Paragraph [219] “most preferably bet 

ween about 0.7:1 and 

78 

is from 0.7:1 to 1.2:1, (same for 

about 1.2:1" 



Pharmaceutical active is equal to or 
greater than 5% soluble in an 
essential oil or tocopherol 


suitable for injection 


Also see Examples 4 (1:09; 1) and 8 (1,09:1), 

Also see paragraph [0196] which references alpha tocopherol 
and essential oils as examples of dissolution/solubilization 
agents, ft can be inferred that the same ratios apply for 
tocopherol as essential oi ls. 

Paragraph [0235], including Table, and 


Also see paragraph [0196] which references alpha tocopherol 
and essential oils as examples of dissotutionAolubiltoaiion 
agents, ft can be inferred that the same solubility 
characteristics apply for tocopherol as esse ntial oils. 
Paragraphs [0006], [0206], [0283], and [0292]. 


74 

I 81 

I 87 


analgesics 
anesthetics 
antibiotics 
antiiuRgals 
antineoplastic agents 

antiviral agents 
enzyme inhibitors 
hormones 
anticonvulsants 
immunosuppressants 


Paragi 

Table 

1 

1 

1 

3 

1 


2(cont) 

2(cont) 


18] Table 1 and Paragraph [0159] Table 2 
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I Ta bl e 
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| 1 

I 2{com) 


! 104-107 


1 OS 
| 10 ! 

| los-m 

fob 

i 91 
| 92 
i 93 . 


| antipsychoties 
i tumor necrosis fac tor .(TNF) 
! inhibitors 


i Buprenorphine 
i Chloramphenicol 
! cyclosporin A 
| daunombfcin 
| erythromycin A 

| feniany! 
i nitrasspem 
! SN-38 
i Irinotecan 
I bupivacaine. 


Spearmint | [0224] 

Ginger \ [0214] 

Ckrvebud \ [0212] 

Eucalyptus j [0220] 

Peppermint j [0212] 

an i se seed j [0212] 

balsam of Peru j [0212] 

coriander I [0212] 

orange | [0212] 

sani alwo od. _ | [0212] 

require 100 ml of water to solubilize a | [0020] 
single therapeutic dose 

stability at body temperature j [0285] 


j Par agra ph [0 306] 

| Paragraph [0221 ]" 


| [0212] 
i 102121 


phosphatidylcholine 


Paragraphs [0230] and [0272] 


alpha-tocopherol 


Paragraphs [0204], [0205] arid [0285] 



re versed cubic phase is hicontinuous j Paragraphs [0116 ] 


Composition described throughout the j Paragraph [0008], Examples 4 and 7 
appl ication with essential oil. I 

Composition described throughout the ] Example 1. 
application with tocopherol j 

'mixtures of one or more essential oils j Paragraph [0211] , Example 8 
mixtures of one or more essenti al oils j 

and tocopherol __ __ _ _ _ Paragraph [0205], Example 3 

Internally sdministrable solvent i Paragraph [0010] 
system 
































Page I of 7 


Anethole - Wikipedia, the free encyclopedia 




From Wikipedia, the free erteyelope 

Anethole (also para 
propane, p 
isoestragole) is an aromatic compound that 
occurs widely in nature, in essential oils. It 
contributes a large component of the 
distinctive flavors of anise and fennel ( both 
in the botanical family Apiaceae), anise 
myrtle (Myrtaceaeh licorice (Fabaoeae), 
and star anise (lllieiaeeae). Closely related 
to anethole is its double-bond isomer 
estragole, abundant in tarragon 
(Asteraceae) and basil (Lamiaceae), that 
has a flavor reminiscent of anise. Anethole 
has numerous commercial uses in multiple 
industries, and high potential for additional 
uses. 


Contents 

m 1 Structure and properties 
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?8 4 Research 
m 5 Safety 
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Structure and properties 



:1UPAC. 

name 

!-mci;hoxy-4-(t-propenyl}benzene 

Identifiers 

CAS 

number 

104-46-1 * 

PuhChem 

mm 

smiles : 

l j 

O (c i coc • SC»C\C 5 c e.Xj C |: 

inCh! 

I/CIOH t20'cU3-4-9-5-?'i{)(! 1 -2>«^-9/hS-8H t 1 >2H3/W4H 

toChl key 

TO :V!MXPVWBKOU)-OSFGZZNKBR 

sCheraSpIder 

ilD 

553166 

Properties 

Molecular 

formula 

CiuBt^O j 

Molar mass 

148.2 grnoP 

Density 

0.998 g/etrrt 

Melting 

point 

20-21 <: C 

Soiling 

point 

234 °C; 81 C C at 2 mmi lg | 

l Hazards 

MSDS 

External MSDS 

(lntp://jihyschcin.ox.ac.uk/MSDS/AN/af3«:tli!:>!e.him!): 

Related eonipmmds 

Related 

jCOrapounds 

Anisole; Estragole 

«/ (what is 
tit 

Except wf 

this?) (verily) (htfp://en.vvikipedia.org/vv/fHdcx.p!)p? 
lewA&e{hole&diff=cur&oldidrtl21:8i>3583) 
tere noted otherwise, data are given for materials in 
their standard state (at 25 °C, 100 kPa) 

j 1 ot'obox references 


Chemically* anethole is an aromatic, 
unsaturated ether. It has two eis-tram 
isomers (see also E-Z notation), involving 
the double bond outside the ring. The more 
abundant isomer, and the one preferred for 
use, is the tram or B isomer: tram- 
:methnic, t-anethoie, (Ef-anethnle, traris- 

para raethoxy phenyl propene. Its full chemical name is tram~l -methoxy-T-Cprop-i-enySlbenzene, 

Anethole is less soluble in water than in. ethanol, which causes certain anise-flavored liqueurs to become 
opaque when diluted with water (see Qu^o effect), it is a clear, colorless liquid with boiling point 234 °€ 


htfp;,%n,wikipedia-orgAviki44nethole 
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and congealing point (freezing point) 20 *€; 111 below its congealing point, anethole fonns white crystals. 
The crystals will precipitate front an aqueous solution, which causes a "show globe" effect when certain 
anise-flavored liqueurs are chilled. This effect Is the basis of a patent for industrial purification of 
anethole from sources such as pine oilJ 21 Anethole can be crystatlized directly from a source essential oil 
by lowering the temperature of the oil; adding a crystal of anethole helps to start the process 1 ' 1 
Historically, this was-used to detect adulteration. |4i 


Commercial sources of anethole include some essential oils; 


'51 


Essential oil \ World production 

tr«#«f-anetbiolei 

Anise ;8 tons (1999) 

95% i 

Star anise i 400 tons (1999), mostly from China 

87% | 

Fennel ; 25 tons (1999), mostly from Spain 

70% 


Anethole is a flavoring substance of commercial value. In addition, it is distinctly sweet, measuring 13 
times sweeter than sugar. It is perceived as being pleasant to the taste even at higher concentrations. It is 
unrelated to glyeyrrhizic acid, which often co-occurs with it, and also is very sweet. Anethole is used in 
alcoholic drinks, seasoning and confectionery applications, oral hygiene products, arid in small 
quantities in natural berry flavors,^' 

Anethole is an. inexpensive chemical precursor tor parameihoxyamphetamine (PMA)^ and used in its 
clandestine manufacture, 1 '' 1 Anethole is present in the essential oil from guarana, which is alleged to 
have has a psychoaetive effect; however, the absence of PMA or any other known psycboactive 
derivative of anethole leads to the conclusion that any purported psychoaetive effect of guarana is not 
due to anethole, 1 ® 1 Anethole is also present in absinthe, a liquor with a reputation for psychoaetive 
effects; these effects however are attributed to ethanol 1 '' 1 (see also Thujone), 

Pharmaceutical drugs derived from or related to anethole include anisyIdithidlthiorie, 1 !{! - anethole 
dithione (ADT), and anethole trithione (ATT), 


Research 


Anethole is responsible for the "ouzo effect", the spontaneous formation of a microemuision 151 ' 11 ' 1 that 
gives many alcoholic beverages containing anethole and water their cloudy appearance. Such a 
spontaneous microemuision has many potential commercial applications in the food and pharmaceutical 
industries. 11 ' 51 A derivati ve of anethole, anethole trithione, is being investigated for use in self- 
microemulsiiying drug delivery systems (SMEDDS). 1 ^ 1 

seudmnimas 


Bacterial strains capable of using trans-anethole as the sole carbon source include JYR-.1 
jm $&and TAB (Arthwhaciet-tiurescetis)}-^ Because they metaboike anethole into several 
aromatic chemical compounds, these bacteria are candidates for use in commercial bioconversion of 
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valuable compounds from anethole and other ph.enylprbpanbi.ds. 
Compared to other Industrial processes, such hioeopvemos may be 
less costly and more friendly to the environment 

Anethole .has potent antimicrobial properties, against bacteria, yeasfr 
and fungi, 1 i?! Reported antibacterial properties include both 
bacteriostatic and bactericidal action against Salmonella mterieeP^ but 
not when used against ,Salmcmeiki via a fumigation method. - 59: 
Antifungal activity includes increasing the effectiveness ofsome other 
phytoehemicals (eg polygodial) against Sac charomyces mmvmm and 

Candida.-albicans'} 2 ® this synergistic effect has potential medical uses, 
pit] 

In vitro, anethole has antihelmmtk action on eggs and larvae of the 



Diluting absinthe with water 
produces a spontaneous 
mteroanuisien Congo effect) 


sheep gastrointestinal nematode flaemimchus mntortusS Us Anethole- 
also has nematicida! activity against the plant nematode Melohlogym 
favamea in vitro and in pots of cucumber seedlings^ 20 -* 

Anethole also is a promising Insecticide, Several essential oils consisting mostly of anethole have 
insecticidal action against lame of the mosquitos Qehlerotatm cqspius^ and Aed.es aegypliT * 
Similarly, anethole itself Is effective against the fungus gnat lycprieilq ingenua (Sciaridae) 1 ^ and the 
mold mite Tyrophagus putrescentiaeM** Against the mite, anethole is a slightly more effective pesticide 
than DEBT but anisaldehycle, a related natural compound that occurs with anethole in many essential 
oils, is 14 times mote effective,^ 8 - The insecticidal action of anethole is greater as a fumigant than as a 
contact agent. (B)-anefhole is highly effective as a fumigant against the cockroach Blatiella.germanica 

^ and against adults-of the weevils Sitophilm oryzae , CaHmohruchuschimwis and beetle lasioderma 
{301 

serncornes 1 


As well as an insect pesticide, anethole is an effective insect repellent against mosquitos 


m 




Formerly generally recognized as safe (GRAS), after a hiatus anethole was reaffirmed by Flavor and 
Extract Manufacturers Association (FEMA) as GRASA 2 ’ The hiatus was due to concerns about liver 
toxicity and possible carcinogenic activity, reported in rats.*"'^ Anethole is associated with a slight 
increase in liver cancer in ratsJ'^ although the evidence is scant and generally regarded as evidence that 
anethole is not a carcinogen - An evaluation of anethole by the Joint FAO/WHO Expert Committee 
oh Fppd Additives (JECFA) found its notable pharmacologic properties to be reduction in motor 
activity, lowering of body temperature-, and hypnotic, analgesic, and anticonvulsant effects.*^ A 
subsequent evaluation by JECF A found some reason for concern re carcmogenicity but insufficient data. 
At this time, the JECFA summary o f these evaluations is that anethole has no safety mmem at 
current levels .of intake when used os a flavoring agent S ' 11 


In large quantities, anethole is slightly toxic and may act as an irritant. 


m 
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tmw-isoraer. crystalline mass si 30-21'; tap Si-4", Lkiusd 
above S3", df* 09883. i>p is 81-81 V ttg ! 156)45. nv max 
(ethanol): 259 tun (e 22500). E.t*se-ficsliy instil in water. 
Miss; ss4t.ii ether, chloroform; sot in brajaehe, ethyl sceiste, 
sktetqpe, carbon disulfide, peir ether-: 1 jut dissolves its .2 ml 
aie. 1,0^ i.p in tats 9tX* mg/kg ( Boissier). 

cri-lsomer df 5 0.987*. bp, 3 '’ 1 - 79 . 4 *. ^ 1.55455. ov 
may (ethanol): 25.1.9 mt: ft* 1*500). i.[),, j.p in fats: 05 
ritg/kg (Bbissier). 

Csr.t .Msnuf snisaSdehyde: flavoring agent.; lit perfumery, 
partieoiavly for soap and (ieniitrices: sensitizer in hteaehtng 
«oli.tpS' in cole* photography; as an bxfoiM!:::; material in 
microscopy. Pharmaceutic aid (flavor). 

VBSJtA? CAT t'YET); Has been used as a carminative. 

683. .Anethole 'Frith font', 5-ip \S*thoxyt>itettyl) 3if-}, ■ 
2 *2.49i;.:>.4' 7 -ihicm. 7'0>-a:i!sy) hr:: bfotte; .l ip-titstii>;■ xy p:tea - 
y})-4,5-riitf)iacyct«psrrn-2-ar.a-i-r.htone; l-i/ratasyl)■'.5*.(:- 
thiafyeiopent-2-ette-1 -thiottei (p-fiietfKixyjihenyOl.rithie- 
propone: mtbkt-p-metboxyphei>y)prop«Me: S-tp-melboxy- 
phenyl)-i .S-rUthiacyciopcnt-4-en«-3-thicne; 3-Q?-metlx>xy- 
pitenylHri throne; trithrottnetbole: Hrjxsraf: Mticmoi: Trithio; 
Suhalent; Tiowifetr; Felviteo; Sulfogal; Sulfartetn C^il^O- 
5j; mol wt 240.37. C 49.9?%. H 3.35%, O 6.66%, S 40 02.79. 
Prepn: OStieher, l.irttrijighaus. Attn. SS7, 49 (194?). C.Javi- 
tiin, f.swaeOt, Cempt. Rend. 224, 557 (1947): Ltittnnghatts of 
at.. Ann. 560. 20) (1W8>. Gsttdin, S,:.S. oats. 2,550,90,4, 
2.68*.«2U (1951, 1954); Shttcfcer. tier, pats' 85S.JMS, 8«V 
799 and *74,447 (1952 sttti f9S3% TboiMet, Viatic, Suit. Sue. 
'Chim. France 1959, 139*. 
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Otttnge-eofored prisms from butyl acetate. Very bittev 
lasts, nip l!!". lirseiiejifiy iasd) in water. Sol in pyridine, 
chloroform. benzene, rboxane. carbon disulfide. Slightly sol 
in ether, acenvne, ethyl acetate, acetic acid, ale, cyclohexane, 
pelf ether. 

: Oxtnia, CjaHjNOjSj, yellow needles, rap 170”. Soluble m 

Methiodide, yellow crystals, t»p 1S9". 
on-.e.-i;’ tvvi; Choletenc:. 

6*4. AngeSlea. Frttti or root ct Angelica ittvhangchca 
1. (A. '.‘iftcinairs Mort.irh.). {.'VffitelfejStrae Habit. Fttrope, 
Atea. Consii!. Rr.e.n: Volatile oil (0.3-155:), angelic aettl. hiS: 
resin, angelicol. anjfeheir, xanilirstoxol. starch, oathpte, os- 
then:*, arehangeliiin, archangus, sitoslettsl, and asads stteit 
as aoottttic, tnstie, spunk, ehlc-roganic, ciiSieic. furaario, cit- 
tie., at.tgtdk, and o.tmlle. Frts.it: Ahostt :'5. volatile oil, bitter 
substance, couraaritts. resin. Re/sv Spalh. Peats. Fez. 67 , 
353 (1934). Spath, Viavhappev, ibid. 70, 243 (1937.1; Svetsd- 
»tc. C,4. 52, 2)73* (1958); Sroka, Apotk Ztg. hi, 3? 0949). 
rttilftA? s.ai: Catmistativc, diaphoretic, diuretic. 

n ,. 6*7. Angelic .Arid, iris - 2- 4 let hyl - 2'2tn test a arid; rts- 
^-Qtraethykrolonk; 2-rnethyiisstcvrstonk 4: etv-2.3- 
I^Mstorylie acid. C 4 f 1,0,; moi wt sot). 12. C 59.98%, H 
Ay.:,:, o 31.96%. Stezeotstttner e>S tight: acid Found in 
(*')'*'" fssrrn in sumhui root, Angelica etrehatiggllea 1 , Vmbet- 
Gtfv. jj-.d together vsith dgltc aetrf e,s:era in the oil of the 
AndientA Mohiliv £.,, <2>irfpos;lae (sobs 
seetls ct Sshoemcmtlon aiAdnatc iXwtdi.) A. Gray, 
^Trae (csreadilla aettds) hy vhsaii::;* hvciroivO:; of ;X:S-.1- 
™ ' til. Scebecfe, t {<,, CMim. Ada 38, 127} (13521. 

,{ , , ’’ s fey r^'ti idottiO, <f hr, nun, ;< tiglse Slid ihsek- 
Os«. Chew, is, SS0 (19SCJ, Review ansi l.tibiirs- 
: *•**' - fej .vl rs et.A, efarn. sRr» 55, 659 (19SS). 


j Moitoelroic rods, ttcediek, .plates; tup 45". Spicy odor. 
] Vesicant. 0.983. i>p, w 1*57 hp,, M". Sttblirtitts. VrSatSle 
with steam, tig 1.443A K. at 25" «. 5.0 >•* SD-s. »s- ma.». 

217 atn <e 5.15 X lf> ! >. Molar Sseat of eornhttstiois 
S26.e, ;kaa.i. Sparingly splahle in cold watef, freely sol in Stof 
water. Sot irt alcohol, erlter. Prolonged boihng of at} solo 
causes isorrteriaatton to tiglie acid, the process is speeded up 
by traces of bromine .and saniight, also by strotsg fttinerdl 
adida or slk*. &ry crystals of atigeho acid liaee been stored 
in btitiS.es far years without evidence of isomerization. 

.Calcium salt rlthydrate, Ca(C s K-0,),.2H $ 0, leaflets, 
Much more soluble in water than eaiciom tigiate: 100 pacts 
Of at} soln satd at 17 . 5 * cottfaros 2.3 paris of atthydr calciitttt 
angeiate. 

Amide, C s HjN : 0, crystals, rop 127-12 *' 

Methyl estet. C.ll.JO,, fsqoid; d|° 0.94)3; bp--. 123”: zri? 
1.4321. 

Ethyl eater. C-H,,Oj.. iKjtnd: dj*4 0.*>!7x: bp1.4)..S', 
fePn - nf) 1,4304. Heat of fmma at crsrtabmf val 963.1 
keai, »t ennitant press 964.2 keal. 

6*6. Angelic* Lactone. a-Meikvl-i.fxranonf. C,ll... 
Op mo! m 98.10, C 61.22%. H 6,165k O 32.62%. Exists in 
three forms. Prepn of n and d-fonns: Woiif, A nr., 229, 250 
(1**7): Thiele, 4*« 3 . 19 , 1*4 (1901): v Auwers. Set, 56, 
1672 (1923). S. H. Helbetger at., Ann. 561, 215 (1949), 
Rrepn Of n'-torra: f P. Wujebttrg ,**; at., /. Heieroeyc!. Cfrem. 
12, 749 (1975); V. lager. K. 3. Oiinlhef, Tetrahedron f..e;/.iezs 
1977 , 2543: R A. Amos, .1. ,6. Katzeneilenbogen. J Org. 
Cham. 43, 560 0 978) Toxietiy data for os-form. E f. 
Moran « Drug dton. Taxied. 3, 249 (i 9*0). 
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<v*X : omv A^isgefts:# 

4'hydn>xy<}^m^nfd<: mid 

t&ssf!, s rtf' 1,08.4’ 'fep« .56% 

1.447& 0«<; 20 «>] water si I s Beating 

witfj Ute&yismihte 8<>lw c h U:< the tf-fofro. IvD^. 

w# mice. 2S(.S.i mg/kg 

S'mGihyl *J??' Sf&'fitmrzmiz,. A*-angxlieu r>--- 

mxthyl^8.~c!ntiiwalacj&n$ j+hydwxvy*2~pent£ndii: acid > -itec- 
WwV Not wlktifhijd.at —!T, 3 076, 204- 

209“'. hp J(> k7\ 1 .-4603s $<A. in Forms «••aimer; 

.-Mom sta.^ 

^''Fonn, flifcxtfro~5■ tncihytet'.e ^'fnf'toft&ttte > tiiftyl- 
tt'fiC'-y -fiKfyroiactrfniu hj.i lT 8Cf . 

Acsghjgeniji, basic protein of 113 

•m«d.o. itc&fc that i?}>iccc& the -in. vtve- forfii^tioh of Nooci v«$- 
fdSs Mol wt - k v 3 4j.Q00 Fir^t imlctcd from htttft&ja 

akkaiOCaicirjOJ«a swha<xjt«;«tly tV»u«<i in fM.nm-il hmnao 

pia$ma an4 sitO’svn u> l>^ prrKtuccd by the live; .Aogiagcait) 
■exhtbitv it rharacterotic rilK^iiclwlyiiu activity towmd 28$ 
X^S nbosoma? RN.A,. its immio acid w^u-ijua is 35% 
idcni.k-»5 wit.k that oi hutnan pa.ttcrraih; jibc<JSaclcsS3C. iso in, 
characic/i>\cttcw- omt »f.i^io^<'.«ic activity J W. Fctt <v of, 
B;0citc/ntefn< 24t 5480 (t^s3). Amiao acid p. j, 

et --gl, ibid 54^6, Cl0jui«^ mid DNA Scd«c«cc 
of luimdo gewo: SC-. .K-Ufachi cf of , 5494. 

Sirwctami st«.dy: K. A. Palmcf ct. nL, Prcc. Ae&d. Sci 
USA $3> 1905 (l 9$6). RibOo«i:k>oiydc activity-: R. z^hapiro 
<«l at r StOChCMiMry 3527 U9$6). Jsohi fronx format 
homati piasma: R: Siiapirc ct ctl, ibid. 2i^ 5^41 (t4§7). 
Tissue distfii>otioo in neonatai anti adult cats: fi. L. Wcdici. 
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From Wikipedia, the Pee encyclopedia 

Anisoie is the organic compound .with the 
formula CBjOCsHs. This colorless liquid has a 
smell reminiscent of anise seed. It is used as a 
precursor to other organic compounds. 
Substituted derivatives are also called antsolcs. 



m l Reactivity 
x 2 Preparation 
& 3 Applications 

86 4 Safety 

x 5 See also 
ss 6 References 
as 7 External links 


Reactivity 

4' 

Anisoie undergoes electrophilic aromatic 
duhstitution reaction more quickly than does 
benzene, which in turn reacts more quickly than 
nitrobenzene. The meihoxy group is an. 
ortho/para directing group, which means that 
electrophilic substitution preferentially occurs at 
these three sites. The enhanced nudeophilicitv 
of anisoie vs benzene reflects the influence of 
the inefhoxy group, which renders the ring more 
electron-rich. The meihoxy group strongly 
affects the pi cloud of the ring, moreso than the 
inductive effect of the electronegative oxygen. 


Anisoie 



llUPAC name 1 


Anisoie [2] 

(btip:.4vvww.che!iiindust!y.co[n/;ippOchemicais? 
ra-'-'s&t-" Anisoie) 


Other names 

methoxy benzene and phenoxymeihane 

IdeiUifsers 

1C AS number 

100-66-3 *. 

:SM1LES 

^0'’' f 1 

Properties 

Molecular 

formula 

CVHsO 

(Molar mass 

108.14 g/mol 

^Density 

0.995 g/ern 2 

Melting point 

-3? "C 

Boiling point 

154 W 

</ (what is this?) (verity) 


(http://en,vvikipedia.org/vv/index,pfip-? 

t!tle“Anisoie&dfff=cur&D!did~30526564G) 

\ Except where noted otherwise, data are given For materials 
| to their standard state f at 2$ H , 100 kPa) 

! fnfoimx references 


Il l ustrative of i ts n ucleophi licity, a ni sole reacts 
with acetic anhydride to give 4-mefhoxyacetophenone: 

CH 3 OCsBs - (CH 3 C0) 2 0 -> CH^OCftEiCfOlCl-h 4 CH 3 CO 3 H 


Unlike most aromatic compounds and reflecting its high reactivity, the raethoxyacetophenone undergoes 
a second acy i 


O-UOCsITCfOCHj - (CliW'OhO CI^QC«Hs(C(0)CH3fe -4 CTUCCTB 
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Many related reactions have been demonstrated. For example, P^Sjo converts anisole to tawesson's 
reagent, [(CFbCMWSafc. 

The ether linkage is highly stable, but the methyl group can be removed with hydroiodie add: 
CH 3 GQH 5 + Hi — HGep 4 C(0)Ofe + Clhl 



Anisole is prepared by the Williamson ether synthesis, reacting sodium phenoxide with a methyl 
bromide and related reagents:' 

2 PhOW + CifeBr CHbOCd-Is + NaBr 

Applications 

Anisole is a precursor to perfumes, insect pheromones, and pharmaceuticals .* 21 For example, synthetic 
anethole is prepared from anisole. 

Safety 

Anisole is relatively nontoxic with LD50 of 3700 mg/kg in rats . 131 

See also 


m Anethole 
m Rromoanisoie 
m Butylated hydroxyanisole 
m Ether 

m Ethyl phenyl ether 
as Phenol 

■ 2,4,6~TrichloroanisoIe (cork taint) 



1 . 


A O. S. Fliers and F. D, Hager (1941), "Anisole 

n://wwnv.orgsyn.org/fmgsyn/ 0 rgsymprepContent,asi 


>~evlp0O58) ”, Drg. Synik, 

p:,4%nVW,ot^sym.org/orgsyn/orgsya/prepGontent,asp%rep™cvlp00S8;^ C4tl ¥41 !: S8 

2. A Helmut Fiege, Heinz* Werner Voges, Toshifea 2 tu 1 lamanioto, Sumio Umemura, Tadao Iwata, 
Hisaya Miki6, Yasuhiro -Fujita, Hans^losefBuyseh-iDorotliea Garhe, Wilftied Panins “Phenol 
Berl vaiives“ in Ullniann’s Encyclopedia of Industrial Chemistry, 2002, Wilev-VCH, Weinheim, 
doi:i 0.1002/1435600?.ai9 313 (http://dx.doi.Org/10.l 002%2F 14356007.al9 313) 

3. A MSDSfl ] (http://www.seas.tmenn.edu/~umnofeb/chemieals/MSDS Solvent Anisole 


http://en. wiMpedia.org/wiki/Anisole 
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* International Chemical Safety C@ 

(http:lfewwdnehemmrgy(foeumenis^esedescfeiesI|)H,Mm) 

« Pherofease Chttpy/www.pherobase.eom/dambase/compound/cQffipomTds-demibamsOk.pnpr 
pheromone database entry 

Retrieved from '’http://en.wikipedia.org/wiki/Aniisole® 
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Organic Syntheses, Coif, Vol, l, p.SB (1941); Vol. 9, p.12 (2929), 

AMIS0LE 




-—-S* 




Sv W$.-' 


.OCll? 


Submitted by G, S, Fliers and F. D, Hager. 

Checked by Henry Giiman, S> A, Harris, and G. F- Wright- 

1, Procedure 

In a 5-i., three-necked, round-bottomed flask fitted with an efficient stirrer, separatory 
funnel, and refiux condenser is placed a mixture of 235 g. (2*5 moles) of phenol and 100 g. 
(2.5 moles) of sodium h y droxide ( No te 1J in 1 i. of water. The mixture is cooled, with 
stirring, in an ice-salt bath to below 10°. There is then added through the separatory 
funnel, with stirring, 315 g, (235 cc. ( 2.5 moies) of dimethyl suifate (Note 2) , This addition 
requires about one hour, and the cooiing bath is not removed until the addition is 
complete. The mixture is then heated on a water bath for one-half hour. At the end of this 
time there is added through the separatory funnel a mixture of 235 g- (2.5 moies) of 
phenol and 100 g. (2,5 moies) of sodiurn hydroxide in 11, of water. This addition requires 
about fifteen minutes. The mixture is then refluxed vigorously over a free flame for fifteen 
hours (Note 3) . 

The mixture is cooled and the anisole layer is separated. The aqueous portion is 
extracted with about 200 cc> of ben zene ( Note 4) . The combined aniSQie-benzene portion is 
washed once with water, dried over calcium chloride and distilled from a modified Classen 
flask ( p. 1301 . The portion boiling at 100-153° is refraction3ted. The main fraction distils at 
153-i54 < V?48 mm. The yield is 383-405 g. (72 -75 per cent of the theoretical amount) 
(Note 5) and (Note 6) , 


2, Notes 

1, The sodium hydroxide was a high quality technical grade, 

2, Dimethyl sulfate is toxic, but with due care to avoid spattering of the liquid and 
inhaling of the vapor the operation may fee earned out without the use of a hood. 
Ammonia is a specific antidote for dimethyl suifate and should be kept at hand to 
destroy any of the ester accidentally spilled. 

A good technical grade of dimethyl sulfate was used. 

3, When the period of refluxing is shorter, the yield is materially decreased. The 
first methyl group reacts easily but the second only with considerable difficulty, A 
longer period of refluxing does not give much larger yields. As the sodium suifate 
concentration increases, the dimethyl suifate hydrolyzes less readily. 

It is recommended that the addition of dimethyl sulfate Is best effected at the 
lowest temperature where reaction takes place readily . With phenol this is 25-35®. For 


lhtp.r/7www.o : rgSyn.org/ofgsjni/c«‘gs>:iTprepC(.urtent,asp?prep :: -cv!pf)058 
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the second methyl group, the mixture is not reiuxed but the anisoie is boiled out, 
during which time the reaction completes itself (W. W, Hartman, private 
communication). 

4, A separate fractional distillation of this heMehe extract yields 9-IS g. of anisoie . 
The major part of the anisoie contained in the aqueous layer may be recovered by 
steam distillation instead of a benzene extraction. Neither method of recovery is wholly 
satisfactory, 

5, When only one-half the amount of phenoi is used, the yield is 85-92 percent but 
with fairly Inexpensive phenol it is more profitable to operate in such a manner that 
both methyl groups of the dimethyl suifate ate used. 

6, Other methyl ethers may be prepared by a similar procedure. Mathvl 8-naphthyl 
ether is obtained in a 85-73 per cent yield by adding the dimethyl s uifate over a period 
of thirty minutes to equivalent quantities of B-naohtho l and sodium hydroxide kept cool 
by an ice-water bath, then heating for one hour at 75^78°, and, finally, crystallizing 
from benzene to obtain the pure methyl ether which melts at 71°, 


3, Discussion 


Anisoie can be prepared from phenol or its salts by the use of the following methylating 
methyl chloride ; 1 - sodium methyl sulfate ; 2 methyl alcohol in the presence of 
thorium oxide;* methyl alcohol and B-naohthalenesuifonic acid- or potassium hydrogen 
sulfate 5 or boron fluoride ; 5 dimethyl sulfate ; 5 and methyl ether and boron fluoride . 5 
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Appendix 

Chemical Abstracts Nomenclature {Collective Index Number); 

(Registry Number) 


anssote-benzene 

calcium "chlori de (10043-52-4) 

am mon ia (7664-41-7) 

Be nzene (71-43-2) 
methyl .alcohol (67- 56-1} 
sodium hydroxide (1310-73-2) 
phenol (108-95-2) 
s odium sulfate (7757-82-6) 


http^/www.ofgS^org/brgs>Wbi^s>1^^P^< ) ^^t.asp'?prep =3 cv : ' 
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p-naohthpj (135-19-3) 

Anisoie (100-66-3) 
dimethyl' sulfate {77-78-1) 

Methyl Q-naphthyi ether (93-04-9} 

.met hyl et her {115-10-6} 
methyl chloride (74-87-3) 
sodiu m methyl sulfate (512-42-5) 
thorium oxide 

B ■ naphthalenesulfonlc acid (120-18-3) 
potassium hvdroaen sulfate (7646-93-7) 
boron fluoride (7637-07-2) 

Copyright © 1931-200?, Organic Synthases, Inc, All Rights Reserved 
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Ibid 3 tv 317 (lp6$} Total synthesis; Otdso Ofrki, Ch$m. 
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P u ’-M * •? 1 **» 
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red with other odor * 
•dor. Alan used in 
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rate * ethanol., mp 157 ' 183 '. V:>ry sol in wafer. 
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